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COMPOSITIONS FOR CABLES FILLING 



present :.nvenc^on relares to zhe fcrrnu 
ons for cables fillir.g used i 
mere specifically it relates 
compcsi t icr.s of 



)lock copcl^^ner 



o the use :Ln these 
-tydrogenaoed radial s tyrene -but adiene 



w 



STATE OF THE AP- 

Tne use of s\^nthetic rubbers in ohe formulaticn 
rrproof compounds used in cor:;municat con cables fill 



nese s^- 



cs xnovn, che a-^'m ■ , 

cx^m „^ .._:z>cr ^>^,:.^..e.cs rur)iDers cs to act as 

gelling agents, effective in the fori 

s tructur' 



rrenc temperature condctcons 
C'Ti nne other hand^ the 1-^ = ^^ 



md'^ion of a crystalline 
ng storage periods and in 



'■^^--^ rc^.cng compositions o 
P'^-- --t formulated wcch synthetic rubber 
excellenc behavior as an ant c -humid:, tv 
the penetration of contam.inat 
from the breaking due to mech^ 
handling. Due to their suitabi 



t row tem.perature , 



gtvcng to the fina 



cable and 

suitable as a sutoort of 
Exam.p les 



snow an 
arrier, avoiding 
rs and protecting the cable 
efforts during its 
viscosity, they can be 
g the interstices of the 
:rccluct cnaracter is t i OS 



le wt res . 
type or rorm.ulat ions can be fc-unc 

erent patents: EP 0749128, U3 5258b^u u - n - o - 

334c6b9, E? 0 236 PIS and WO 9 ^ Q 4 ^ 
^te rormrtlaticn of these com.: 
'-scng mLam^y refinet mineral oasis 
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PIcwever 
s ^ 



:nese firmula: 



waxe s 



C) n s s n o w c n e 



^j^y i= ens icive t^ 



^ n e V a 



cxr_a ^lons 



:ne waxes used in 
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tne f crruulazlor:, Esoe-^allv --^ 

-^me and ac different 

--'-^ o.is wzzr, zne same 

procor-ons of synche... rubber, a chancre crvsca-i^-v 
Polyetnylene wax can seriously affecc cne stai^rlctv 
of chese ccmpounds. 

As a consequence, .here .s the need of a con.r.os ^ c-^ 
-or .aoxes filling thac shows ^rr.proved scah.lirv over th- 
compositions of the prior art. 

I- has been surprrns ^ngly found that the use o- a 
raa.a^ nydrogenaced styrene -butadiene block copol-^e- i^ 
the formulation of cables filing co.oounds no"t r^^Z 
improves tne Br.p-Tes-_ values, but also subsrantral ^ C 
o-mproves che stability of the c Dmoosi^ -^s 



SUMMARY -HE IWRN^Tnrj 

Tne invention concerns corr.pcsi- ions 



cables 



~ ~ ~ - J _ 
ncr 



wnere:.n a hydrogenaced styrene -butadiene block copo^yme^ 
"'""^ structure .s used as a gell.na agent. Th.s 
pc.yr.er .s obtained through styrene a;d butadiene 
sequential polv^eri zat x on and subseauenr reacn^'on w-.^^ a 
ccup^.ng agent preferably of c,pe C1,_,mr,., ..erern M = Sn 
or Si,, and hydrogenacion of the resulting polyrr.er. 

25 3 BTAILSD DE SCRIPTION OF _ THB I,WENTTr.M 

^ The ooject of the present invention is che orovisior 
o- compositions for cables filling ohac show anhmp^ove- 
stabilit;/. 

The composition for cables fillma of 



invention is characterized by che use of a ^v-^^.^.-.. 
^-^'^tadiene olock copolymer wi.h a radial 



:e presen 
^cgenaced 

. , ^ - scruccure 

^racial SE3S), obtained tnrough coupling. 

Tne com.posioion comprises.- from - co 9C% cf a mmera ' 

::,':f""^"=.°-' ^^-^^ ° - P.lyecnylene wax, 2 t^ 

^'^ ^-'Ci^a^ ^noo syncheclc ruob--- 
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Tne radial copolymer can be synthesized chrough known 
-ecnods, for exan:ple ry anionic polymerizaoion cacalysed by 
X)uoilliohrum. In chis case, a polymer os ore^ared bv 
sequenocal pol:.^erczacron of a vcoyl aromaccc monomer ie 
styrene) and a con:ugated dcene monomer ;e.g. bucadrene) . 
A Ixchium atom ends tne chain of tne polvm.er. In tr^s wav 
it is possible CO go on polymerizing or reacting w-th of-ie^ 
compounds as in the case of a coupling agent. The coupling 
agents for polvmier chains are known in the art, as for CO., 
dihaloaloanes, divinylbenzene , carbonates, chlorides, etc' 
The use cf agents, whose functionally is higher than two, 
allows the formation of radial pcl-.^ers . The P>-o-e^^e- 
coupling agents of the invention are of t.^^e Cl^MR , 
wnerern M = Sn or Si, F, is an alkyl or aryl group and ^ i'= 
an integer from 0 to 2, and the most preferred are thos<= 
reaving a theoretic functionality equal to four and more 
concretely CI. Si cr Cl^Sn. 

The structure of the butadiene block has preferablv 
a Vinyl content sufficient so that, when hydrooenat ing the 
-0 polymer, this continues to be soluble in the ^eac-^-^n 
mearum and the resulting pol:^er maintains its elastomer- 
properties. .More specifically the vinyl content -: s 
preferably higher than 25% more preferably higher than 3 0% 
and most preferably oetween 35 and 45% based cr the 
25 polybutadiene fraction. A known method to achieve these 

percentaaes o~ v'^-^v" ^• 

\_ c.a„^.^^.. _s ^ne use cr oclymerizat ion 

polar modifiers .known in -^e s-,^u _^ _ 

^ , ciS quaternarv 

amines, ethers, etc. 

The styrene content in the ococlvmer is o-e--->-=-lv 

^0 oetween 20 and 40%, mere preferably between 25 and 35% of 

srvrene . 



?erce-rage of --e 



SL^yrene bur:ad:Lene 
^:^c.ir:3 13 -oc a cr^r^-al parar^erer, snoulc howev-- be 

sufr^c^ent to gove the crooe--^-^. . 

.-rererably more than 3C% of -^^a — ^ a--' ^n^^ ' ^ - 



ir.c^re man 5C% cf che chains are coupled. 

Tne pc'lymer final molecular weignc is such that the 
resulting coirx-csicion viscosiry is as low as possible m 
order oo oe easily in-ectable. For this reason rhe 
; molecular weight of the polymer cf tne invention is 
preferably oetween 30,000 and 110,000 and more preferably 
between 60,000 and 90,000. A too low molecular weight would 
not give the desired properties without adding a higher 
quantity of polymer, . thus increasing the cost of the 
fcrmulation, while a too high molecular weight: would lead 
uc viscous formulations that are difficult to be injected 
ao room temperature and would require a higher amount cf 
energy . 

The pcl\miers hydrogenat ion can be done through the 
methods known in the arc, mere preferably by a hcmogeneous 
hydrogenaoion process, under moderate pressure and 
temperature conditions, that avoids breaking of the coupled 
polymer chains. .More preferably a metal locene catalyst is 
used that dees not require the soep of separation of the 
catalyst from ohe polymer. The mos- preferred hydrogenation 
processes used in the present invention are those described 
in S? 0601553 and EP 0885905, though they do not limit the 
present invention. 

Suitable oil to be used in the present invention are 
pclybuter.e oils and mineral oils such as naphohenic oils 
and paraffinic oils, triglyceride based oils (such as 
casoor oil! , pol\-propylene and polypropylene glvcol oils. 
It is also possible oo use mixtures of "he above oils. 
Preferred oils or oil compcsicicns have a visccsity ao 
100 °C between 2 and 5 cSt . 

The com.pcsioion can alsc ccm.prise uo zc 12% l-/ wei~ho 
of a polyethylene wax. Preferred polyethylene waxes nave a 
melting peine comprised between 30 and 120 =C. 

The compcsicion can also comprise orner comoonencs, 
sucn as antioxidants, dyes, fungus inhibiccrs. 



# 



a prererrea emDoi^menr , -ne corriposir ion corr^prises 
from COS "o C.4% by we^gn- cf an anrioxidano. 

What fellows are some explanaoory examples of ohe 
composioxon Db:eot tne rnvenoion, chat show the advanoage 
or using racial SE3S as compared rc linear SS3S svthetir- 
rubbers. These exam.ples dc nor imply any limirar rcn' of rhe 
sccpe zf zhe irxvention. 



EXAMPLES 

10 

S\^nzhesis^ of a radial SER.q 



In a 2 liter stainless steel stirred reactor, 1200 m'i 

ion of 



CI cyclohexane. 233 ml of a IS. 2% by weiaht sol 



sryrene rn cy-lohexane and 6.4 ml of r e t r ahydrof urane were 
--^^-^■^^^ea a I^-, armospnere . They were warmed uo tc 70 °C 
and 17 ml cf a 3% solution cf n-butnl Ir thium rn 



n cycionexane 

srization initiatcr. T 

eacc^na ror 2 5 m.inutes 



were added as the polymerrzation initiator. They were left 



trhen 12 8 ml cf butadcene were added and they were left 
20 reacting for 25 mere minutes. At the end of this tim.e 1.5 

mraoles of (^"l £- w=--e -v^ , , 

— w — e <^^aea ^c ^ne reactor and it v/as left 

reacting for £ m^inutes . 

A sam.ple was collected for analysis and what resulted 
was an S3S poli^mer with a styrene content of 3 0%, a vmvl 

^ ~^ scioiTiiLon m hutad'''^f^'=^ - -v-^ 

--^ci^__^._ o_ ^.j^ ci_'l an average mLoleoular 

weight by number cf 7 5 



/ D , u L o . roe amount cf c 
was 9 2%. 

The polvm-.er was subjecced co r-zdroa^n^' 
Cp,~i (4-0Me-?hK, as described m ZP C6C1952 a: 

vesse^ wnere pclymerczaci.on was performea, 
temperature for nvd-^oo--- ^ - -^^^ ^ o ... 

r e s s u r e was 10 k o / c mc ;=> — > > c — ^ ^ 

^ - ^/ ^ e n cL — c: n c a c a _ y s t u s e U was Ou 2 2 m m r ^ /' " 



\-< M : 



rr/arcgc^ncitcon proceeded uncil c--e '^^.-r — „^p.>-> ^ 

^ — ^ -^^y ■_,>'^ ^ _ C--V _e^_ clown 
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zo zero in mmuces, zhe uercs-^aa- .-^ 

Signer than 99% of n^e clef:Lna.c double bounds w:Lthouo a^v 
nyurogenao::on of one soyrene unios. The res--''^— 

. ^ci^^ea S^rs^, was rurtner isodated frorr 

rne reaction medium ohrougn eliLmonation of the solvent with 
steam and further drying of the pol^mier on an oven. 

Comoarat ive example l 



A r o rmiu laticn wi^V' a ba=5^q '-.^ ^^-^^^^^ . - , , 

^--^ ci ^ci^^b m_n-rcx_ coa. wion ton 

10 SE3S synthetic rubber (KG 1652-^ by Shell) and 



ea V 



ooo ve tnvl ene 

wax AC-9- by Allied (group 1, characteristics' t^me 1} in 
the proportions that are shown z.n Table 2, shows a Dr^o 



't=st value FTM-791, % b 



y weight (70°C 24rJ = IQ 



Ccr-.para t ive example 7 



A fcrmulation is realized with a basis of mineral oil 
with linear SE3S synthetic rubber iCalprene-H 6110™ by 
Repsol Quimica) and pclyethylene wax by Allied AC-9 (group 
-) in the prcpcrtions of the compositions of Table 2, shows 
20 a Drip Test value FTM-^9l, % by weight ;70°C 24h} =9.3 

In examples 1 and 2 it is shown how lower DrixD Test 
values are obtained by using otupled SESS svnthef- 



ubbers . 




Example 2 

A forrP.ularicn is realized v;itr. a oasis of mineral cil 
wiih a coupled SS3S synohetio ruboer, Sarr.ple A2 , ir. one 
propcroicns of one composioions of Table 2 and oclveohylene 
wai: by Allied AC-9™ (group l) , shows a Drip Test value FTM- 
791 of 3.3% by weight (7C°C 24h; 

The charaoteristios of sample 2 are: oontent m 
styrene 3 0.6% by weight, ooupled with Cl.Si, aoproxirr.ate 
mecium moleoual weight 83,000 and oontent in 1,2 
pclybutadiene before hydrogenating 40.6%. 



In example 3 it is shown ohat the final crooerties of 
the corr.positio>ns of -he invention do noo change wioh the 
crysoallmioy of the waxes used, m contrasr wioh the 
behavior of compositions based on a conventional linear 
synthetic rubber. 

Composioions a-e realized in ohe proportions that are 
shown m Table 2, wherein while keeping ohe proportions 
steady, the polyethylene wax is changed, the ma^:n 
difference being crystallmity . m Table 2 it is shown how 
nne Drip Test values of ohe composition with linear SE3S 
worsen (increase) when the polyethylene w^ax is chanced 
wni.e the values of the compositions realized with a radial 
SEBS are essentially the same. 

The main oharact'^"--' =3^- - v-,^- 

-a-. , ^_ ^ne pc_yetny_ene waxes 

groups AC-S~- used are sh^-w- -^v--- - 

- -■s--= oy Tieasurina ohe 

Gifferenoe in crysoallinity both by Diffraction of X Ravs 
(E'RX) and oy differential Calorimetrv ::dsC-' : 



Table 1 
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1 




Group 1 


G^cuc 2 


Crystallmity DRX (FWHM) %: 












C . c4 


■J . -■■ 0 




?ea>: 2 0C 


0.82 


0.93 


Molecular w. (GPC) 










Kn 


3000 


2790 




Mw 


"734: 


6 6 5 0 




Mz 


1 3 0 0 0 






Mw/Mn 




2.46 1 


Chromatog-raphy 












4S . 3 


61 . 2 






51 . 7 


33.8 


DSC 














15 3 




H2 ;j/g) 


16 5 





Full Wucrh Half Maxirr^um 

Gel Per.-P.eatucn Chroma tograpny 









Te s 0 3 


Te so 4 


Composition 








■ 


Mineral oil 


67.3 


8 7.3 


i!^ 7 , 




S yn h e ^ i c r ubb e r 


4 . 9 


4 . 9 


- 


- 


Synzhezic r u b c * e r 
( s amp I e A 1 } 


- 


- 


" . 9 


4 . 9 


Wax AZ~9- (group 1) 


5 . 0 


- 


5 . 0 


- 


Wax AC- 9"^"' (group 2) 










Addiorves reso 


2 . S 


2 . 3 


2 . 6 


2 . 8 












Properties 










ASTM-2 - 12 7 


98 . 4 


96.2 


98 . S 




Vi. s CO s i r y at 1 2 0 - C ^ 
cS t 

ASTM-D- 4 4 5 


2 / . 9 


2 3.6 


29.9 


30.2 


Irip-Test: an 

/ 'o / u ^ n 




11.9 


3 . 8 
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2 0 



